Purpose : To determine whether repair of subclinical varicoceles in the right testicle results in significant seminal improvement in patients with clinical left varicocele. Methods : Patients were divided into two groups: Group I (unilateral varicocelectomy) and Group II (bilateral varicocelectomy-subclinical left varicocele). The mean sperm concentration before treatment was higher in Group I (21.01 ± 19.1) compared to Group II (5.7 ± 10.7) (p = 0.04). Results : An increase in volume was detected in the left testicle of patients in Group I (17 ± 7.9 vs. 22.81 ± 8.2; p = 0.04) and in the right testicle of patients in Group II (18.4 ± 6.2 vs. 22.3 ± 6.5; p = 0.04). Although the mean postoperative sperm concentration in Group I increased slightly (25.7 ± 22.8), the mean sperm concentration in Group II increased significantly (30.32 ± 9.8; p = 0.03). Pregnancy rate was higher in Group II (66.7%) compared to Group I (33.3%). Conclusions : Even a small, subclinical unrepaired varicocele continues to have a detrimental effect on bilateral testis function in a patient with grade II-III left varicocele.
INTRODUCTION
Clinical studies and laboratory research have provided convincing evidence that varicoceles may have a detrimental effect on spermatogenesis (1, 2) . In fact, semen quality uniformly declines in animals with induced varicoceles, even when only a left varicocele is produced (3) . Furthermore, the varicocele does not only influence the physiology and the reproductive potential of the spermatozoa, but also the fertilizing capacity of the haploid male gamete (4) . In a very elegant study, Sofikitis et al., studying animal models, observed that the surgical repair of the secondary right varicocele improved all semen parameters indicating the harmful consequences of the primary induced left varicocele on the right testis (5) . Therefore, it appears that the primary left varicocele leads to a development of a secondary right varicocele due to activation of a tension reception within the wall of the left testicular vein.
There are many unresolved clinical questions related to varicoceles, for instance, as to whether subclinical varicoceles should be diagnosed and treated (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . Therefore, even though recent progress in diagnostic methods has revealed a higher incidence of subclinical varicoceles, the clinical significance of this is controversial as regards male infertility (1, 2, 16) .
There are several studies showing that there is a significant improvement in semen parameters following varicocelectomy and in accordance with varicocele size (17) (18) (19) . Marsman and Schats noted that despite 59 articles on this subject in a 15-year period, there is still no consensus on the need to diagnose or as to indications for the treatment of subclinical varicoceles (11) . The consensus is that bilateral surgical repair is indicated for large bilateral varicoceles.
A previous study has shown that subsequent right varicocelectomy results in further improvement in semen analysis in 56% of infertile men who had previously undergone left varicocelectomy and had a missed palpable right varicocele (20) . In addition, Scherr and Goldstein recently showed that bilateral varicocelectomy results in significantly greater improvement in postoperative seminal parameters than in cases of unilateral repair in patients with grades II and III left varicoceles associated with grade I right varicoceles (21) .
When one side is palpable and the other side is subclinical, the question is as to whether to repair both sides. The purpose of this study was to determine whether it is worthwhile performing a bilateral varicocelectomy in patients with left clinical and right subclinical varicoceles.
MATERIAL AND METHODS
The study was approved by the University of São Paulo review board and a written informed consent was obtained for all patients. In a prospective manner, one hundred and twelve patients with varicocele and primary infertility were evaluated between July 1999 and April 2001. The minimum duration of infertility required was defined as a failure to establish a pregnancy within 1 year with unprotected intercourse. No one of them was taking any antioxidants.
Of these 112 men with clinical varicocele, 50 patients had a grade II-III left varicocele without a clinical right varicocele. Testicular ultrasound was performed on the patients by only one physician specialist in ultrasound in order to measure the testicular size and detect subclinical varicoceles (diameter of the internal spermatic vein larger than 3 mm.) on the right side, resulting in 20 subclinical right varicoceles. The mean age of the wife at presentation was 30.3 ± 3.9 years. All women were normal based on history, hormonal levels and hysterosalpingogram.
All patients had at least two semen analyses obtained by masturbation after 2 to 5 days of abstinence and specimens were examined within one hour after collection and assessed for sperm concentration and motility. Levels of serum follicle-stimulating hormone, luteinizing hormone and testosterone were obtained for each patient.
Patients were divided into two groups according to the presence or not of a subclinical right varicocele: group I (left grade II or III varicoceles, n = 30) and group II (left II or III varicoceles and right subclinical varicoceles, n = 20)
No differences were seen in the mean age (32.5 ± 4.5 and 29.7 ± 3.6), levels of LH (5.2 ± 2.4 and 4.9 ± 1.8), FSH (6.9 ± 3.1 and 7.2 ± 2.9) and testosterone (617.2 ± 160.2 and 639.2 ± 190.3), nor in the mean volume of the right (18.79 ± 8.71 and 18.39 ± 6.27) or left testicles (17 ± 7.9 and 19.28 ± 8.9) between Groups I and II, respectively (p > 0.05).
The mean sperm concentration was higher in Group I (21.01 ± 19.1) as compared to Group II (5.7 ± 10.7) (p = 0.04). The mean sperm motility before treatment was the same in Groups I (43.5 ± 24.3) and II (39.4 ± 19.5) (p = 0.08). All patients in Group I underwent unilateral varicocelectomy and those in Group II bilateral varicocelectomy, either by the microsurgical subinguinal approach or by the inguinal approach without the use of magnification. Patients were operated by either FFP or JH, both specialists in male infertility treatment. The mean operating room time was higher in Group II (121.65 ± 33.07 min) as compared to Group I (72.75 ± 23.82 min; p = 0.03).
Two new semen analyses were performed on each patient at 6 and 12 months post operatively. Levels of FSH, LH and testosterone were assessed as well. The mean age ± Standard Deviation (SD) of the wives at presentation was 29.8 ± 6.95. Pregnancy data was available for 36 patients (18 in each group) after a minimum of 18 months following the surgery.
Values are presented as the mean ± SD, with Student's t-test and the Wilcoxon paired test used for statistical evaluation. A chi-square test was used in order to compare pregnancy rates between Groups I and II. A value of p < 0.05 was considered statistically significant. Statistical calculations were performed with computer software (Statistical Package for Social Sciences, version 10.0 -SPSS inc., Chicago, IL, USA).
RESULTS
No improvement was seen in LH (5.9 ± 2.6 and 5.1 ± 1.8), FSH (6.5 ± 2.9 and 5.2 ± 3.1) and testosterone levels (671.3 ± 136.1 and 680.3 ± 143.2) either in Group I or Group II (Table I ).
An increase in the volume was detected in the left testes of patients in Group I (22.81 ± 8.2; p = 0.04) and in the right testes of patients in Group II (22.3 ± 6.5; p = 0.04). However, no increase in volume was Table II) .
The mean postoperative sperm concentration in Group I was slightly increased (25.7 ± 22.8), whereas that in Group II increased significantly (30.32 ± 9.8; p = 0.03). The mean sperm motility remained the same in Groups I (39.5 ± 19.4; p = 0.08) and II (41.2 ± 18.9; p = 0.09) ( Table III) . The pregnancy rate was higher in Group II (12/18; 66.7%) than in Group I (6/18; 33.3%, p = 0,04).
DISCUSSION
There are many studies in the literature suggesting an acquired, apparently progressive infertility due to the varicocele (22, 23) . In fact, varicocelectomy has become the most commonly performed operation in male infertility (1,2,22,24-26). However, couples have to be counseled that they will have to wait for at least 12 months following varicocelectomy before deciding to proceed with any type of assisted reproductive technique (ART) (27, 28) .
The increased prevalence of varicoceles amongst men with secondary infertility suggests that this vascular lesion has a progressive rather than static effect upon male infertility. These studies also conclude that while the incidence of varicoceles in men with secondary infertility is higher than in men with primary infertility, the serum concentrations of FSH is also significantly higher in men with secondary infertility, suggesting a greater degree of seminiferous tubular damage over time (22) . On the other hand, the observed increase in the prevalence of varicoceles may be due either to an absolute increase in the number of men with varicoceles who have secondary infertility or a relative increase due to a reduction of other etiologies that cause male infertility. Another factor which may affect the interpretation of these studies is the fertility potential of the spouse, greatly reduced with advancing age (24, 25) .
The exact mechanism by which an incidental varicocele becomes pathological remains unclear (29) . Recently, studies have demonstrated the role of oxidative stress in men with varicocele and infertility (30) .
A topic of considerable debate over the years has been as to whether varicocele size affects outcome of varicocele repair (1, 2, 6, 12, 17) . This is of considerable importance since early reports have suggested that varicocele size had no impact upon subsequent pregnancy rates, leading to the conclusion that very small varicoceles, even subclinical ones, should be identified and treated (8, 9, 31) . The progressive rather than static effect of a varicocele upon male infertility suggests that, over time, the presence of a subclinical varicocele may result in abnormalities in the semen analysis and subsequently infertility.
A number of studies have looked for specific markers of testicular injury in infertile men with clinical varicoceles (29) . Even though Dubin and Hotchkiss have described specific findings of germinal cell hypoplasia and premature sloughing of immature forms within the lumena of the seminiferous tubules in their study of 88 subfertile men with varicoceles, most of the reported changes in testicular histology and semen quality seen in these men are largely nonspecific (32) . Varicoceles not only have deleterious effects on the hormonal aspects of spermatogenesis but also in decreased function through testicular hyperthermia, reflux of toxic metabolites and seminiferous tubular hypoxia secondary to venous stasis (3, 29) . Since in our series of patients no differences in the hormonal levels were found between patients with and those without right subclinical varicoceles when a clinical left grade II-III varicocele was present, we argue that a subclinical varicocele does not impaired hormonal levels. The accuracy of diagnosis must be taken into account when subclinical varicocele repair is addressed (1, 16) . It is well known that there is no "gold standard" for the diagnosis of varicoceles. The detection of a clinical varicocele requires an adept clinician, a warm room and a co-operative patient for proper diagnosis. Given the subjective character of a clinical examination, non-invasive diagnostic testing (e.g. ultrasonography) has been employed to attempt to quantify varicocele size in patients with clinical varicocele and to evaluate the presence or not of a subclinical varicocele in the right side. Ultrasound has also been valuable in following the regression of varicoceles after repair. With the widespread application of scrotal ultrasonography and colour Doppler imaging, varicoceles are being reported in up to 91% of subfertile cases, most of whom were previously regarded as having idiopathic etiology (33) . This dramatic increase in the incidence of bilateral varicoceles in infertile patients as compared to that previously reported is largely due to cases of overlooked right varicocele (21) .
Relative ipsilateral testicular atrophy is a specific finding in men with left varicoceles; however, because men with varicocele and prior fertility also may have associated atrophy of the testicle, this finding alone does not appear to be predictive of fertility status. Pinto et al. reported that the difference between right and left testicular volume was lower in fertile men without varicoceles than in either fertile or infertile men with left varicoceles (34). Zini et al. examined the influence of varicoceles on testicular size with ultrasound measurements of testicular volume (14) . The authors showed that a clinical left varicocele can impact negatively on left testicular volume and a subclinical varicocele also is associated with decreased left testicular volume. Even though no differences were seen in the right testicle volume between the groups evaluated, the right testicle was lower in patients with subclinical variocele compared to the other group. Of utmost importance, in our series, an improvement was detected after surgery in the left testes of patients without right subclinical varicocele and right testes of patients with right subclinical varicoceles. The fact that the left testicular volume increased in patients with only left varicocele and did not increased in patients with left clinical varicocele and a right subclinical varicocele is unknown. Therefore, a varicocelectomy performed in a patient with subclinical varicocele may increase testicular size. These results suggest that, even though the surgery was performed in infertile adult men, the varicocelectomy procedure may increase the testicle size and this fact, in turn, may be the reason for the surgery's leading to an improvement in semen analysis.
CONCLUSIONS
In our study, we detected that the mean postoperative sperm concentration significantly increased when the right subclinical varicocele was repaired, suggesting that, in patients with left clinical varicocele, scrotal ultrasonography may be employed to detect whether or not a subclinical right varicocele is present. If a right subclinical varicocele is present in patients with a left clinical varicocele, a bilateral varicocelectomy should be performed to treat these patients. Further studies must be done
